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moistare takes place more easily and in greator (uantity than
on unwooded ground.” Iibermayer thus considers the offect of
woods on evaporation to bo practienlly nil, otherwise he could
not have failad to see the relation batween this and the proeipi-
tation. Ho goes on to sany that “in lovel rogions of uniform
character, the influence of forests on rainfall is at any rate very
small, and they have no offuet on the proportional distribution
through the year. With increase of elevation above the sea, the
importance of the effeet of woods on the rainfall inerenses, and
the woods are therefore of moro value in mountaing than on
plaing. * #* * The cutting down of forests will at any rate
affoct prineipally the rainfall in the summoer months only,”

A spocinl committon of the Roynl Acadomy of Viennn, report-
ing in 1874 upon Wex's deductions, said: “'I'he question of the
influence of forests upon the amount of preeipitation has for
some time engnged the attontion of naturalists,  Such an influ-
once has hoon asserted partly from theoretical considerations
and partly on account of the entire chango prosentod by the
climatic relations of the countries in which the forests have dis-
appenred. * * * i iy probablo that such influonce oxists,
but while, on the ono hand, its consequences may be over-esti-
mated, on the othor hand, thure is want of direet proof.” The
commission consoquently eonclwdod that wn inlluenco of the
woods upon the vainfall is probable, although divect obsorvelion
does not give sufliciont evidenco to detorming its oxtont or ovon

positively its oxistonco. :
L nE CoNTINURD.]

TORNADOES AND DERECITOS,

By D, Gusraves ITiNuoens,
Dlireetuy Towit Winther Servioe,

I almost regret having accoptod the editors' invitation to
contribute an article to the Amrrican Merroronoarean Joun-
NAL on Tornadoos, "Lhis regrot is nob duo to a lack of matorisl;
for wo have had a fow notable phenomena of this kind in Iowa
during the thirteen yours since the Lowa Wuenthor Sorvico was
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map red, storm details in black-—by use of the electric pen.
The descriptive part was reprinted on pages 30 and 31 of the
Towa Weather Report for 1877; the map was afterwards re-
drawn to obtain a photo-electrotype, which was first published
in my “Annual,” issued for New-Year, 1882, and reprinted on
page 12 of the Iowa Weather Report for 1882, and is inserted
above. A briof characteristic deseription accompanies this map.
A mors olaborate characterictic of these storms was given in
the June Bulletin of 1881, pp. 3485, and reprinted on pages
27% and 273 of the Town Weathor Report for 1881, under the
namo of “Jowa Squulls.” It was also furnished the newspa-
pers of Towa in July, 1881, and thus widely made known in
Lowa.

8. In the first publication of 1877 I used no spoecific name,
while in those latber publications of 1881 and 1882 T employed
the term “Squall™ to designate this storm. T used the term
also in deseribing the storms of this character of July, 1888,
before the Amoeriean Associabion for the Advancement of Sei-
ence at Minneapolis in August, 1883, where I exhilited the
corresponding poneral map (Lore insovtad) of these storms and
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founded, and during which it has been managed by me. Indeed,
according to Signal Service authority,* Iowa is credited with
over a hundred tornadoes for this period of time; but fortu-
nately for our people, a goodly number of these tornadoes have
never existed outside of the srchives and publications of the
Signal Service, and a great many others were simulations. The
real difficulty of writing on this subject consists in the fact that
two radically different phenomena are described and officially
catalogued under the name of tornado. Although I have
years ago called attention to this fact, the practice is still con-
tinued. While this very fact makes it practically imperative to
publish a brief article on this subject, I cannot help regretting
that my contribution will necessarily have many characteristics
of a preliminary publication. But at the present time, when so
many rush into print at very short notice, I may be permitted
to present an outline of the mechanism of our most notable
atmospheric disturbances, the tornadoes and derechaos, a subject
which has oceupied my attention for many years.

HISTORY OF THE DERECHO.
2. Even before organizing the first State Weather Service in
this country, I had noticed some of the peculiarities of the storm
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which I now propose to call the Derecho. The first publication
of the map of such a storm was that of July 81, 1877, in the
Special Bulletin, No. 1, a quarto sheet, printed in two colors—

*Pinley: *The Tornadoes of Towa.” Washington, 1883, Table III,
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the tracings of the self-registering instruments of my observa-
tory, since reprinted in the Towa Weather Report for 1883, on:
page 120, and before that in my third biennial Report (admin-
istrative), of October, 1883.

4. I have always been inclined to consider the storms here
referred to as a specifically distinet form of abtmospherie
disturbance. 'When first recognizing the same, I supposed
it to be described in some of the meteorological works or
journals.

The admirable paper of Dr. W. Koeppen in Hann’s Zeil-
schriff (Vol. X1V, 1879, pp. 457-478,) induced me temporarily
to adopt the name of “Squell” for these storms, for want of
anything better, and because I did not yet feel inclined to assume
the responsibility of introducing a new term, though I generally
specified the same as Iowa squalls.

5. But after continued study and comparison of personal cb-
servations in the field and in the observatory, as well ag affer
the charting of a great many of these storms in Towa, and con-
sidering the continued confounding of the same with the tornado,
I have for a long time deemed it both wise and necessary to
introduce a specific term for the truly specific phenomenon under
consideration. Since the “'I'wister of the Prairies” has been
named the fornado, I propose to call the peculiar “Straight
Blow of the Prairies” the derecho; (Spanish, in analogy with
the word tornado).

6. It may be objected that the tarm squall might answer, &ncl
that & new term is superfluous. In that case the term tornado
should also be discarded, and the more general term of “eyclona”
used for all allied phenomena, from a waterspout and a dusit-
whirl raising withered leaves into the air, to the grand circula-
tory motions traversing the seas and continents. Such looseness
in the use of terms is but the outgrowth of superficiality in
thought and knowledge. Nothing is more necessury in science
than the recognition of specific forms of phenomena and the
application of specific terms to the same. Upon further
study, generic relations of these specific forms may properly
be indieated by more general terms. The derecho is as
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thoroughly marked » specific atmospheric disturbance as is
the tornado.
PORNADO AND DERBCHO DESCRIBED,

7. By giving a descriptive dofinition of theso fwo forms of
prairie storms the above position will bo completely established.

8. The fornaro, or “twister of the praivies,” is n powerfully
lifting column of violently revolving nir, deseribing o nurrow
path of destruction as it moves along the ewrth’s sweface in o
northeasterly direction; it is surmounted by a elowd, from which
the colmmn seems to hang down.  Lts track is gonerally marked
by stakos driven into the ground boayond where it hns destroyed
buildings, these stakoes boing the longer fragments into which
the tornmlo has torn such buildings.

0. The derecho, ov *straight blow of tha prairies,” is o powor-
fully depressing and violently progressing mass of cold air,
moving dostruetively onward in slightly diverging steaight lnos,
(in Towa) gonernlly towavds the sontheast, with its storm-clond
front curving ag tha storm-lines diverge, The haromaetor honnds
upwards and the thermomoter [alls groatly under the hlow of
this eold air of the upper strata suddoenly striking the groand,
Thao derocho will hlow ntrain of cars from ifs track, unroof, over-
burn and dostroy honses; bub i does not twist the thinbers into
gplintors and drive these firmly into the hard soil of the praivie.

10. Both of those pradvie storms ara murkodly intormittent
in their charncter,  Tho fornadao ot intervals in its path deaws
in lateral evrrants of destraetivie violenee, nid frogquuntly rikos
in the air, and thus inberrapls its path of desteaetion. 'The
tlerecho in its forward awd downward sweep nlso strikes with
exceptionn] violonee at considerable intervals of Hime aud spaeo
aparh

1L The forward motion of the tornudo is sannld] in comparison
to tho rotary motion that causes its destruetive effeets. Thoe
forward motion of the derecho averages sbout bwice the pro-
grossivo motion of the tornwdo; hat the most destroetive efloets
of tho dorecho nra dus to the loendly more violently down and
forward striking musses of tho s,

12, The outive track of o torondo mny be eompared {o the
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storm-front of the derecho at a given instant of time, though
the length of the storm-front of a derecho generally largely
exceeds the length of a tornado track. As the storm-front of
the derecho sweeps onward and spreads laterally over the prai-
ries, it is plain that the derecho is by far the most extensive of
these two prairie storms. Per contra, the tornado, in its narrow
track, is by far the most intensive of these two storms.

13. Both the tornado and the derecho are violent disturb-
ances in the atmosphere whereby a highly unstable equilibrium
is suddenly changed into a stable equilibrium. Both storms
last but a very short time at any given point, and both are fol-
lowed by a refreshing, comparative calm, free from oppressive
sultriness that preceded them.

14. Heavy rain, thunder and lightning, and hail may be asso-
ciated with either of these storms. :

15. Mechanically speaking, the tornado is due to the local
up-rushing of the hot and moist southeasterly stratum into the
cold and dry northwesterly stratum above the same, while the
derecho results by the cold and dry northwesterly striking ob-
liquely downward, and displacing the hot and moist southeast-
erly carrent, generally by striking under the same.

16. The annual period of these two storms is very marked,
and has a strong bearing on the mechenical causation of the
same. In the cold months, neither of these storms oceur.
Sudden heated and moist spells in April may cause tornadoes
in lowa, and for this State the rising tornado season continues
for three months, ending about July 4th, being most intense in
June. Meanwhile, derechos may have occurred, and for mid-
summer (say July and August) they are the only storm forms
by which the unstable equilibrinm of the atmosphere is sud-
denly restored to a stable equilibrium in Towa. In September
and October we may again have the tornado form in Towa, while
I know of no aunthenticated tornado havipg occurred in Iowa
during the five months from the beginning of November till
the beginning of April )

17. The tornado months of Jowa are for the rising season,
April, May and June; and for the falling season, September and
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October, as I have repeatodly shown in officinl publications of
the Towa Woather Service. The danger in May and September
is net serious.

18. Tornadoes, therefors, appear to form only in s moist,
heated stratum of moderato height, whilo the derecho forms by
preference when this stratum is tho highaost.

19. Tt is well known thab severe tornadoos ocenr in the south-
ern States during the winter season, and in Minnesota during
our midsummer. These facts harmonizo with tho annual poriod
in Towa.

20. I shall at another time cousider the genoral mechanigm of
the more extended storms or eyclones propor,

21 At this place I may be permitted to mako the following
compurisons:

The most notable storms of Lown are the blizzard, the tormado,
and the derecho. Tho blizzard is o winter storm, and pro-
gresses from the novthwest till it goneeally sweops over the
entire State and adjacont parts of the Northwest.  [ts cold air
ig surfueo air of colder regions,

The derecho is a summor storm, in its modo of progress and
in somo other fontures resembling the Dlizzned, hut in compnri-
son i8 vory much restricted in its oxtent, and conlined to definito
limits; its cold air comoes down from higher strata of the nbnos.
phere, and not from o higher latitude simply.  During threo
months (April to Juno) of the visiug, and two months (Septem-
bor, Qctaber,) of tho falling senson, wo mny have fornadoes in
Towa,

22, Cnreful study of fuets will readily vovoad s eorresponding
periodieity for othor parts of our country.

As in Town, 80 in o bolb prssing enst and west througl tho
Mississippi Yalloy, the tornado season will be Found to bo inter-
ruptad by o midswmer wpoll of no tornadoes, during which
more or less murked and extensive dorechos will vesult From the
upsetting of the umstable equilibrinan prodaesd by the sun's
hant,

But it will be lmpossible to establish this eonelusion until we
shull have relinblo datn of netual tornndoes Trom thse Togions,
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TLists giving all sorts of storms and mere cloud phenomens, inex-
tricably mixed up with genuine tornadoes, cannot form the basis
of any scientific study whatever.

23. Having now presented an outline of the most important
forms of the destructive summer storms of our prairies, we are
reacdly to enter upon the more critical and special consideration of
the game. In this paper we shall mainly devote our attention to
tornadoes, using our knowledge of the derecho mersly to recog-
nize and remove such storms from the tornado lists before the

.public. In a future paper I shall endeavor to give more com-
plete description of derechos from the abundant material which
I bave at hand. ' :

FINLEY'S TORNADOES IN IOWA.

24. The climate of Iowa has been most outrageously maligned
both by thoughtless or sensational newspaper correspondents
and by official and semi-official publications of the Signal Ser-
vice in ascribing to Towa an excessive torneclo frequency. Both
of these ever-gr mdmg tornado mills for Towa have furnished
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abundant material for frightening people from settling in Lowa,
and for coaxing residents of Iowa into the thriving tornado in-
surance institutions of both the East and the West. The more
pretentious advertising sheets of these companies are embel-
lished by truly frightful maps, “taken from the records of the
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Signal Service Bureau of the United States Army,” which show
the valleys of the Missouri and Misissippi in the latitudes from
85 to 45 degrees to be an almost unbroken mass of dark tornado
patches. See the cut reproducing one page of a tornado adver-
tisement of the Pheenix, of Brooklyn, N. Y., of 1882 or 1883,

- 95. These publications have recently been followed up by
John P. Finley’s tornado maps for the several states, which are
worse than even the sensational advertisements of the tornado
insnrance concerns. :

As the author's position in the Signal Corps is given under
his name on the title-page, and as in the preface he assures us
‘that “the information presented in this manual is the result of
many years of labor, collated under the supervision of the Gov-
ernment, and published with the permission of the Chief Signel
Officer of the Army,” the tables and maps are intended to be
taken by the public as deserving confidence, a8 exposition of
facts.

26. If this were not already bad enough, the author, Lieuten-
ant John P. Finley, in the same preface to his Iowa Tornadoes,
intimates that the tornado story has not been half told; for he
says: “It cannot be assumed that the accompanying tables con-
tain the record of every tornado that has actnally occurred in
the State of Iowa during the past fifty-one years, but it may be
said that all available sources of information have been ex-
hausted.”

27. The trouble is that these sources of information *have
been exhausted” without using scientific criticism, and the
result is the publication of Towa tornadoes that had no existence
whatever in fact. There are long drawn tornado tracks on Fin-
ley's map along which a tornado never traveled.

While it is perfectly true that for lack of data of observation
no one can record and map all tornadoes that may actually have
occurrad, it is certainly improper to publish as tornadoes other
storms or entirely harmless phenomana.

28. T here give a reduced copy (half size of the original) of
Finley’s tornado map of Towa, referred to. I have added the
order number from his Table TTI, so far as I was able to iden-
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tify the tornado line on the map with any number on the table.
It should be observed that Finley has not numbered the torna-
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number them exactly in the order in which they are printed.

does in his Table III; but for reference it was necessary to
The total number is 123.
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99, It sounds almost like irony when the card of the pub-
lisher of this map says that “ Fvery person will be interested
in ascertaining where he can go to escape thom™ (the torna-
does). Tor the map shows only a fow counties in middle sonth-
orn Towa as really free from tornadoes,— that is, the land of the
* po-called “Hairy Nation.,” Next to that, the northoast of Towa
is the most free from Iinlay’s tornadoes.

80. The county of Johnson, in which is loeatod this Contral
Station, and where I have resided for nearly thirty years, secms
to be specially threatoned by lornadoes, aceording to Finley's
map. Ifor in addition to tornado 9 (Angust 15, 1858), the ontive
county is shown to have beon traversed by the track of No, 2
(June 17, 1843), whieh is drawn through six counties and is
over one hundrod miles long, in an unbriken straight line,
Neither of these Signal Sorvico tornadoces over ocearred in
fact.

81, Aguin, the apparently torrible track of No. 13, drawn
over ono hnndroed and twonty miles in an unbroken steaight Line
through six countios, runs within ten miles of Johnson county;
and by the way, this No, 18 is in P'able LIT eredited to Moy 22,
1873, a tornado which is very envefully deseribed by Sevgeant
Jamos Mackintosh, whoss valuable report may bo found on
pages 1047 to LOY7 of the Chiof Signal Olicer's oporl for 1873,
Irom tho date thero given T have plotted the track of this tor-
nado, ng will ha fonwd on my map (§74); 16 forms 0 most
rormnrkable, curved teack, entivoly confined to the bwo connbios
of Keokuk mnd Washington. It mensures, al most, sixty miles
in longth, from beginning o ed,  [E is strange indesd thet
Lieutenant Finley, while “exhnusting all nvailablo sonvees ™ of
the Signal Servies, shonld hnve overlovked the roport of his
follow ofticor, and convorted w most rewnrkhly curved tornado
track of loss than sixty miles into a steaight traek of over twico
thab Tongth, and running eloar irough teee wlditional countios
in which no tornado ocenered ab all ab thad Gme! L iy, indewd,
mortifying to be compolled to point oub suel ontrageous blun-
dors, which soom to have but ong resalt, nnmaely, that of ewusing
sensational fright to our own people, driving them into expon-
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give tornado insurance, and to scare eastern people from coming
to Iowa.

32. Further, the tornado track corresponding to Nos. 64 and
65, and extending in a straight line unbroken for a distance of
one hundred and forty miles southeastward, strikes our county
of Johnson'in its southwestern corner. These numbers answer
to the date of June 17, 1882, the Grinnell tornado, about which
further on; but it may be said right here, that there was no
tornado frack like the one represented at all, that no tornado
traversed the whole or part of Towa county, just west of John-
son, and that of course no tornado oceurred in Johnson county
on that date. The little tornado track, No. 83, some twenty
miles long, also has a threatening course towards Johnson
county, but as the same has nothing but a thunder-storm for its
basis, we shall say nothing further abont it

33. The tornado, track, No. 81, one hundred miles in length,
ccomes also within fen miles of Johnson county; it has been
drawn through six counties, traversing two of these completely.
The corresponding date is July 4, 1884. On that date there was
o minute fornado in Hardin county, recorded as No. 78 in the
table of Finley, and entered under this number on his map.
But there was no tornado whatever to correspond to track No.
81; this hundred-mile tornado track which indicates that many
miles of devastated territory, destroyed houses, killed and
maimed people, is one of the many meteorological calamities
that have fortunately never existed outside of the Signal Office
at Washington, and it is greatly to be regretted that they have
not been confined to the same.

34. By thus considering the pretended tornado tracks in ancl
around Johnson ecounty, and showing not only how utterly de-
void of value the Signal Service tornado map is, but also how
grossly and absurdly everything has been magnified, even in
absolute conflict with the official published reports of the spe-
cial investigators of the Signal Corps in the field, we may be
exeused from further general consideration of this tornado’ map
and tornado table of the Signal Service,

[T0 BE CONTINURD.]
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hasty examination of the data in question, and with a view to
calling the attention of meteorologists to this important point.
If there is a constant relation between the movements of the
upper air currents, and the velocity of translation of storm cen-
tres, as the writer believes, a definite elucidation of the relation
would add very greatly to the importance and value of the
observations of upper clouds in advance of storm centres.

TORNADOES AND DERECHOS.

[CONTINUED.]

By Dr. GusTavus ITINRICTHS,
Direetor Iowa Weather Service.

35. I shall only refer to a couple of systematie errors, because
they undoubtedly permeate and vitiate the entire statistical and
geographic work on tornadoes now carried on by the Sigunal Ser-
vice. :

36. 1t seems to have become a settled practice at the Signal
Office to catalogue reputed tornadoes, with a view of obtaining
as long and extended a list as possible at any cost to scientifie
value of the result.

The method adopted by the Signal Service in drawing up
their tornado list, if applied to the record of meteorites, would
require a separate entry for each meteorite of a shower. What
an absurd list we should have for showers like that of Amana,
Iowa (February 12, 1875), not to mention the shower of Pul-
tusk.

37. The only truly scientific method of tornado record will
be by dute, as is practiced in regard to meteorites. Everything
pertaining to track and multiplicity of tornadoes, should remain
matter of detail; it will give abundant room for study, indeed.

38. Let us now apply this principle to the notable tornado
date of April 14, 1886. By reference to my special Bulletin,
reprinted on page 72 of my Iowa Weather Report for 1886, it
will be seen that tornadoes visited twelve counties of western
Iowas, and that the tracks form, at most, three parallel lines on
which tornadoes started at two or three different points, at dif-
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ferent times. At most, some six separate tornadoes muny be
distinguished for this date in Towa.

Now, in Finley’s Table ILL, and correspondingly on his map,
we have nineteen distinet entries, namely, numbers {6 to 114,
inclusive. In this list Carroll county fignres twice: the one tor-
nado being timed at & 1. M., the other at H5:08 1. a.; the one
traveling northeast, the other is snid to have teaveled north-
northeast.

Taylor county is favored with fowr distinet tornado entries for
that day, all traveling northenst, o N.N.I., or N 407 I one
being credited to the “afternoon,” wnother fo 8 o, and two
to 8:30 p. m.; the widlh of path is given at 150 leel, 260 Feet,
300 to 500 feet, and 1,320 foot.  There is ne evidenes whatevor
that there was more than one singlo tornado in Taylor county
on that evening; theve is no renson to eredit that county with
four “great demons of the air,” to use the phrase wheraby
Finley's book is socking the publie.

Cass county is credited with two toruwdoes (No, 97 aud 107),
both at 4 r. a, the one going N, K. und the other N NCIG; the
one making a track 100 to 350 feat wide, the other 1320 feet
wide. Does IMuley huvo uny evidenee that Cass county on that
day and at that hour was being devastated by two distinet tor-
nadoes? So fnr as 1 know, thore was only oun tornndo in Cass
county atb that time, nmnud neither the interest off seienee nor that
of the people of Cnss county enlls for the muuulneture of wdidi-
tional “demons of the nir™ by the ollicers of the Sl Ser-
vice at Waghington.

In concluding this snbject, T only adid that Awlnbon county
gots three and IFramont county two tornadass (99, 112), in the
list. Seven other connties got one cnch.

39. The tornadoes of June 17, 1882, wre eredifed with only
two enfries in [inloy's table, numely, for Powesheik eounty
(No. 64, the Grinnell tornado), and Boone county (No. 65 ): bul
on Finley's map we find that romarkahle stenight troek of one
hundred and forty wilos in length, teaversing six eounties.  OF
course, there was no such o track at all; but, per contrn, ronl
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tornadoes should have been credited to Story and Jasper coun-
ties also, it they are to be denoted by counties at all.

40." The most remarkable tornado date of April 21, 1878, is
credited by Finley with three distinet entries (Nos. 28, 29 and
381), and their tracks on the map are also nearly correct, being
probably taken from my published description and map. But
this record is in conflict with the county plan, which under No.
29 wonld require the mention of Woodbury, Ida and Sac, as
well as Monona and Buena Vista; nnder No. 31, Sac and Cal-
houn should be eredited, as well as Orawford and Pocahontas.

41. After looking at this important subject from all sides, I
gsee no reason to deviate from the method of making a specific
entry for actual tornadoes only by the dale of the same, reserv-
ing every further particular to the deseription.

42, We will next examine the official tornado record for Iowa,
before us, in order to strikke from the same all storms that were
not tornacoes at all, but especially derechos. To complete this
work would require more time and space than at hand; for it
takes more research and pains to prove the fallacy of an entry
of this kind than simply to put that entry down on the tornado
list and print it. I shall thevefore restrict myself to some of
the more notorious eases.

43. For August 6, 1877, at 2:30 A. ., we find a tornado (No.
25) eredited to Pottawattamie county, about which it is said that
it traveled towards the southeast. This was, in faet, a north-
west gale, and is described on page 27 of my Weather Report
for 1877,

44. Buchanan county is credited with a tornado (No. 44),
having traveled northeastward at 4:30 ». a., on May 25, 1880,
The observer at Independence records only a heavy thunder-
storm at 5 r. . My Bulletin gives no tornado. '

45. A most notable derecho oceurred late on June 28, 1881.
- It was fully described in my June Bulletin of that year (pp. 34,
35), under the heading “Towa Squalls”; see also Report for
1881, pp. 272, 278. The map of this derecho was published in
my Annual for New-Year, 1883, and Report for 1882, p. 12. The
same ig inserted on next page.
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This derecho was very severe in Cherokee county, which 1 &y
account for the fact that this county is credited by Finley with
a big tornado (No. 56) for this date. The hour given is4 p. M.,
which is earlier than the derecho; but all that is saicl is that the
cloud was of funnel form,—its “path” is left blanlk.

46, The widest path of destruction of any tornaclo in Iowa,.
namely, the extraordinary width of 5,280 feet, is credited to the
tornado (No. 67) which is said to have traversedd IDBuchanan
county in a northeasterly direction at 5:27 . M. om June 22,
1882. The track of this tornado is drawn over 26 miles diag-
onally in Buchanan county, on Finley’s map, as will be seemn
from our photo-copy thereof (in § 28.)

This was a regular derecho, and is mentioned as a squall imn
my Press Bulletin, No. 110, issued to the press of thhe State oxn
July 4, 1882, and reprinted in the Report for 1882, on page 97.

Evidently, the tornado track drawn by Finley is simaply tlhe
derecho-front about the instant when the storm strueck Incdle-
pendence. This derecho extended far beyond Independence
southeastward, even reaching beyond Iowa City. There was mo.
tornado in Iowa on that day. Even the newspapex reporters
state that it was a straight blow. What & sad day it would have-
been for the people of Independence and Buchanann county if
this “Signal Service Tornado” had been a real tornado and cut.
that swath of destruction five thousand feet wide and twenty-five-
miles long!
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47. Tornadoes Nos. 68 and 69, credited respectively to Sioux
and Dallas counties, for June 24, 1882, were only manifestations
of the derecho of that date, mentioned in the same Bulletin.

48. Tornado No. 80 figures very largely on Tinley’s tornado
map, extending for some 70 miles through three counties in the
northwest (Sioux, Plymouth, and Cherokee), and is nscribed to
July 4,1884, 5 p. m». There was no such tornado, but only a
derecho, in these counties. It is claimed by the papers that a
small tornado was seen in these regions on that day, and in my
Bulletin for July, 1884, I have admitted this, although upon
repeated study of all information I am strongly inclined to
doubt that & minor tornado (or perhaps minute tornadoes) did
oecur. The destrnetive effects deseribed plainly belong to the

“derecho only, at least so far as T have seen them. There can be
no possible doubt but that the general direction of the “tornado
path, No. 80,” on Finley's map, only marks the blow of the
derscho. : :

49, Tornado No. 83 figures very prominently on the map in

-Powesheik and Iowa counties, for July 23, 1884; it is credited
with a path 660 to 2,640 feet wide! So far as I have been able
to learn, it was no tornado at all. Its main direetion southeast-
ward, as well as great width of path, plainly indicate that a der-
echo has been mistaken for a tornado.

50. I do not consider it necessary to continue this thankless
labor.

What with our western **weather prophets” predicting dire
storms from the relative position of the planets, and our Signal
Service imlfeuting and publishing immense tornadoes, cutting
paths from 2,000 to 5,000 feet wide for thirty and more miles
through Towa, the honest stuclent of the weather in the West
has reelly o hard time of it, and might well be excused if he
should become impatient.

51. It will now be necessary to try to eliminate other phe-
nomena, even not slorms, from the pretended list of 123 torna-
does in Towa published by Lisutenant Finley undexr the author-
ity of the Signal Service.

The mass of data is so bulky, and the information so indefi-
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nite, that it is diflicult to adopt any criterion that will remove all
the spurious tornadoes.

52, In 36 eases, nothing is said abont the path as to its width,
and the only statement made involving the possibility that the
record refers to o tornado is the “Tunnel” clowd-form,

But all who have watched the elonds envefully, espocially dur-
ing storms, will admit that such a statement, especially when
coming from storm-frightencd people, or nuxious tormado report-
ars, deserves vory little confilonce,  Fven the floating detuchd
rain-clonds from which o more or less notable strenk of rain
geems to descond, is, no doubt, oflen tnken for o tornndo eloud;
it tnkes hut littlo imagination, or fear, or desire, fo veport n for-
nado, to see o “funnel clond” in this innocent pheuomenon,

Tho #6 cases of “fannel elouds”
of destruetion, recorded in tho tornado list of Town, nre Nos, 1,
12, 18, 19, 26, 33, 56, 41, 423, 156, 18, 49, b0, &1, 65, 56, 57, T0, T,
T4, 75, T7, 80, 81, 82, 84, 86, 88, 43, 04, 109, 112, 101, LIS, 11T, 11,
This lust one is mwrked o “waterspout,” sullicient to et il ont
of tho tornado list without question,

58, Anolher list of nob less than 82 enbries ails to indiente

without indieation of puth

that either clond form or destruetive path has hoon noted; prob-
ably every one of fhese ontries should he removed from {he
tornwdo list of Lowa,  These ore Nos. 8,049, 11, 14, 15, 18, 20, 21,
99, 93, 24, 25, 27, 492, 54, 45, B0, L1, 46, 58, G1, 68, GO, T2 T, 87,
89, 91, 92, 05, 116, 118,

bd, Bub it must not by any menns ho supposed tind the posi-
tive statewent of a puth of destruction - even one, two, or five
thousand [vet wide - - will allow us to consider the entey properly
that of a real tornado.  Thus tornado No, 2, suid to by (v
ersod Johnson und Cedar conntivs on June 7, 18418, ol 3 1. s,
in a direction 15, 20° N., us Funnel clowd, aud to have enl o path
u thousnnd feot wide, hns not existed, ] have eavelully exam-
ined the issues of the weekly Jowe Capiliel Reporler for Juno
3, Jane 10 and Juno 17 of 1843, without finding n word aboul
any storm, or eyclone, or tornndo, or waterspout, in the sume.
Now it is not possible that a whirlwind could eut o swath o thou-
sand feeb wide through the county in which is loeated the enpital
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of a territory, without being mentioned at the time in the weekly
paper of that live town.

55. Indeed, I need only refer to § 46 to prove that the record
in Finley’s table of a path-width of over five thousand feet is no
evidence that o tornado has really existed; and I bave shown
repeatedly that a tornado track of from say 30 to 100 miles in
length, drawn on his map, does not give the least assurance that
any tornado ever traversed that part of our State.

56. Now, the 36 “funnel elouds” without anything indicating
the destructive presence of a tornado, and the 82 entries on
Tinley’s list in which neither funnel-cloud nor path is given to
indicate that there was a tornado, aggregate 68 entries, which,
no doubt, nearly all should be entirely removed from the tor-
nado list of Towa.

This is more than half the total number, 123, recorded by
Finley.

57. Butamong the 55 remaining entries we have noticed many
entirely false, though both funnel and destructive path are re-
corded,—such as the tornadoes by which the Signal Service has
devastated Johnson county on June 7, 1843 (No.2), and August
18, 1858 (No. 9). Another lot were simply derechos, although
figuring on the Finley list with the widest paths of destruction,
up to five thousand feet. It is safe to say that not over one out
of four tornadoes that, according to the authority of the Signal
Service, have cut a swath of destruction through the plaing of
Towa up to a mile in width for & distance of over one hundred
miles in length, have ever existed at all. Im other words, three-
fourthe of the tornadoes by which the State of Towa has been
afflicted, according to Lisutenant Finley, are nothing but “Sig-
nal Service tornadoes,” and have happily never existed outside
of the Signal Office at Washington.

58. As the Signal Sexvice publications ought to be taken as
authority, the exposition here given of the utter unreliability of
the same on the subject of tornadoes is of the ntmost impor-
tance both to science in general and to our people in particular.
The tornado lists for the other States of the Union ave, of course,
no more reliable than those for Towa; and accordingly the “Six
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Hundvred Tornadoes” of the Seventh Professional Paper of the
Signal Service probably should be cut down to say one huandred
or at most one hundred and fifty.

59. Before closing this, to me very disagreeable work, I am
compelled to notice that Finley inflicts on our people quite a
tornado danger for midsummer, and also for midwinter. Now,
it is of course of the highest importance to the peace of mind
of our Towa people to know whether the Signal Service tornado
danger of winter and midsummer exists, or whether they need
fear no such visitations during the seven months which I claim
to have found free from tornadoes.

60. The pretended winter list gives two cases for November
(Nos. 72, in Greene, and 95, in Louisa county), two cases for
February (Nos. 16 and 17, both ascribed to Van Buren county),
and one case in March (No. 26, in Crawford and Sac); in all,
five winter tornadoes.

The pretended midsummer list is much more extensive, com-
prising five for August (Nos. 9, 25, 59, 122 and 123), and seven
for July, atter July 4th (Nos. 8, 15, 58, 70, 83, 84, 94); in all,
twelve midsummer tornadoes.

61. Now, about Nos. 72, 95,8, 9, 15 and 58 nothing specific
has been said indicating tnat they may have been genuine tor-
nadoes.

Nos. 26, 70, 84, 94 are merely said to have been funnel-clouds.
Nos. 25, 83 and 84 were no tornadoes at all, as we have shown.
No. 9 had no existence, not even as a severe storm. This wipes
out twelve of the seventeen cases given.

62. Nos. 122 and 123 are insignificant on the face; Nos. 16
and 17, for Van Buren county, refer probably to bhut one case,
for the entries are nearly alike, except that No. 16 is withoul
date for 1875, while No. 17 gives date IFebruary 27, 1876. By
turning to my Report for 1876, p. 30, it will be seen that at this
time there was but the high northwesterly wind, following a’
marked low barometer. This opinion was expressed by me at
the time, though observer William Craig, of Keosauqua, Van
Buren county, speaks of a “tornado”—but as he describes the
damage done, T was unable to accept the name of tornado.
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63. Of the total 17, only one entry is left, namely, No. 59,
August 5, 1881, Clay county. By reference to my Press Bulle-
tin, No. 99, for August, 1881, this will be noticed to have been a
derecho (squall), and is more fully deseribed in my Bulletin for
August, 1881, pp. 45, 46, reprinted in Report for 1881, pp. 281,
282. ;

64. I therefore see no reason to fear a tornado during mid-
winter or midsummer in Iowa, and maintain that periodicity of
Towa tornadoes given above ( § 16, 17).

[TO ME CONTINUED.]

DEFLECTION OF HORIZONTAL MOTION DUE TO TIE
 EARTH'S ROTATION.

By M. W, HARRINGTON.

The demonstration that a deflection of horizontal motion must
~result from the earth’s rotation, and the determination of the
direction and amount, have been frequently made, but they are
generally of such a character as to require a knowledge of the
caleulus. Those who are familiar with this branch of mathe-
matics can get a full discussion of the subject in Professor Fer-
rel’'s varions writings—in the “Astronomical Journal,” and
elsewhere, but especially in his “Recent Advances in Meteor-
. ology,”—and they will find two or three discussicns of the
subject in previous volumes of this JourNan. A highly ingen-
ious demonstration, without caleulus, can also be found in Ger-
man, in Dr. Sprung’s “Maeteorologie,” as well as one with the
use of the higher mathematics. As, however, many meteoro-
logical readers do not find it easy to read the higher mathemat-
ies, and do not possess Dr. Sprung’s excellent book, I venture to
lay before them a demonstration which is simpler than Dr.
Sprung’s and which I have not found in my reading in English.
It is given by Dr. Gtinther in his “TLehrbuch der Geophysik,”
who attributes it to Buff, with modifications by Zoppritz.

Let us suppose that a material point would move in one sec-
ond from 4 to D (Fig. 1) by its own velocity, and that during



